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This paper suggests methods for developing IBM System/360 
computer utility programs which can be used immediately after 
being keypunched. Any System/360 computer program whose 
instructions, CAW'S, CCW'S, and constants can be contained 
within 80 or fewer bytes may be executed as a 2-card program. 


Examples of such programs are: 80/80 list, 80/80 reproduce, 
gangpunch, card-to-tape, tape-to-print, combination upper- 
lower case 1052 print demo, etc. 


Besides not requiring assembly time and also saving library 
card file space, 2-card programming affords a better insight 

as to how the 360 CPU and instructions actually function, A 
practical example is how in a 2-card 80/80 reproduce program, 
the device address portion of a single start 1/0 instruction 

can be flip-flopped from reader to punch by using an exclusive 
OR. The same can be done with the command codes in the CCW. 
Thus the need for separate series of instructions and CCW'S 

for both input and output is eliminated, 
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INTROOUCTCRY NOTES 





MCRE DETAILEC INFORMATION CONCERNING THE MATERIAL CISCUSSED IN THIS PAPER 
CAN BE OBTAINED FROM THE TWO MANUALS® 


PRINCIPLES OF OPERATION #A22-6828-1 


SYSTEV/360 INPUT/OUTPUT OPERATIONS #R23-2959-0 
SELF-STUDY CCURSE) 


(STH MANUAL OF THE FLD. ENG. EDUC. 


A COPY GF IBM SYSTEM/360 REFERENCE CATA CARD #X2C-1703 
IS INCESPENSABLE WHEN FORMULATING 2-CARD PROGRAMS. 


ALL CCRE STCRAGE ACDRESSES REFERREC TO IN THIS PAPER ARE IN HEX NOTATION 
UNLESS CTRERWISE SPECIFIED. 


NC BASE CR INDEX REGISTERS OR DISPLACEMENT FACTORS ARE USED IN THIS PAPER 
SC ALL EFFECTIVE ADORESSES ARE NATURAL BASIC ADORESSES. 


LIST CF TEE PHYSICAL ADDRESSES OF THE 1/0 DEVICES USED IN THIS PAPER. 


2540 CARD READER aoc 
2540 CARD PUNCH coo 
1403 PRINTER COE 


1052 CONSOLE TYPEWRITER OCO1F 
2400 EIGHT TAPE DRIVES 180-187 


OEVICE ACCRESSES AT VARIOUS INSTALLATIONS PAY DIFFER FROM THOSE LISTED 
ABOVE. WEN THIS IS THE CASE, PROPER ADCRESSES FMUST BE SUBSTITUTED IN 
THE 2-CARC PROGRAM WHERE APPLICABLE. IT MAY ALSC BE NECESSARY TC MAKE 


OTHER ADJLSTMENTS. 


CORE STORAGE MAPS 


THE INFORMATION BELOW 1S A GENERAL DESCRIPTION OF CORE STORAGE 
FOR THE 2-CARD PROGRAMS DISCUSSED IN THIS PAPER. 


HEX 

ADDR. 

00-07 FIRST 24 BYTES OF CORE STORAGE IS THE AREA INTO WHICH THE 
08-OF 1PL DATA FROM THE FIRST CARD OF THE 2-CARD PROGRAM IS 
10-17 PLACED WHEN THE CGNSCGLE LOAD BUTTON IS PRESSED. 


20-27 2-CARD PROGRAMS IN THIS PAPER BECAUSE NO INTERRUPTS ARE 
28-2F ALLOWED AND CONSEQUENTLY NO INTERCHANGE OF PROGRAM STATUS 
30-37 WORDS WILL OCCUR. 

38-3F 


18-1LF ae STORAGE AREA FOR OLD PSwW's BUT NOT USED BY THE 


AUTOMATICALLY STORED AT SPECIFIED TIMES BY THE CPU. 
IT MUST BE RESERVED FOR THIS PURPOSE. 


fTHIS iS THE AREA IN WHICH THE CHANNEL STATUS WORD IS 
40-47 + 


48-48 ADDRESS WORD MUST BE PLACED BY THE PROGRAMMER BEFORE 


{cook ARE THE FOUR CORE POSITIONS INTG WHICH A CHANNEL 
ANY I/O OPERATION IS STARTED. 


THIS AREA IS NORMALLY USED FOR THE TIMER AND NEW PSW 
STORAGE BUT, AS STATED ABOVE. THERE WILL BE NO STATUS 
SWITCHING ENVOLVED SO THESE SECTIONS NEED NOT BE 

4C-9F RESERVED FOR THEIR GRIGINALLY INTENDED COMMITMENTS. 
CONSEQUENTLY, THESE 80 POSITIONS WILL BE THE AREA INTO 
WHICH THE PROGRAM (SECOND CARD GF THE 2-CARD PROGRAM) 
IS READ. 


ee 4 ans WHERE DATA CAN BE READ INTO OR OUT OF 
END. OR ACTED UPDN BY THE .PROGRAM. 


GENERAL INFORMATICN 


ET 
SD 


PROGRAM STATUS WORE: 


SYSTEM INTERRUPT PROGRAM 


We 1k 314 iS 16 31 3233 3435 36 391 40 5% 


IN THIS PAPER THERE WILL BE ONLY ONE PSW PER 2-CARD PROGRAM. THIS PSw 
WILL ALWAYS BE IN CC 1-8 OF THE FIRST CINITIAL PROGRAM LCAD) CARD AND 
WILL ALWAYS BE LOADED INTO CORE POSITIONS CO-O7 BY THE IPL PROCEDURE. 
IT RESIDES TRERE UNTIL THE IPL CCW ACTIVITY IS COMPLETED AT WHICH TIME 
iT iS FETCHED FROM THESE POSITIONS AS THE NEW PSW AND STARTS THE CPU. 


BITS 0-7 (SYSTEM MASK) WILL ALWAYS BE ZERC IN THIS PAPER TO PREVENT ALL 
INTERRUPTS. 


BITS 8-11 ARE ALWAYS ZERO IN THIS PAPER BECAUSE NO PROTECTION KEY IS USED. 


BITS 12-15 CAMWP? ARE ALL ZERO. BIT 15 MUST BE ZERO BECAUSE THE SYSTEM 
HAS TC BE IN SUPERVISOR STATE FOR 1/G INSTRUCTIONS TO BE EXECUTED. 


BITS 16-3$ ARE ALWAYS ORIGINALLY ZERO IN THIS PAPER. HOWEVER AFTER THE 
PSW IS FETCHED, CONDITION CODE BITS 34 AND 35 WILL VARY ACCORDING. TO 
THE PREVAILING CONCITIONS. 


TKE INSTRLCTION ADDRESS IN THE LAST PORTION CF THE PSwW WILL ALWAYS POINT 
TC THE FIRST PROGRAM INSTRUCTION TG BE EXECUTED AFTER IPL IS COMPLETED. 


IN THIS PAPER THAT INSTRUCTION ADDRESS WILL ALWAYS BE IN LOW CORE SO THE 
FIRST 12 BITS CF THE ADDRESS FIELD (BITS 4C-51) WILL ALWAYS BE ZEROS. 


IN HEX, THE PSW FOR A 2-CARO PROGRAM WILL USUALLY APPEARS - 


00 00 00 00 OC O00 OX Xx 
ed 


CHANNEL STATUS WORD: 


THE CSW IS A DOUBLE WORD WHICH IS GENERATED INTERNALLY AND STORED 
IN LOCATIONS 40-47 BY THE CPU AT SPECIFIED TIMES. IT TS AVAILABLE 
TO THE PROGRAM AND FROM IT MANY CONDITIONS CAN BE CHECKED. 


UN torkREe LOCATIONS 
va 


’ 
41-43 44 45- pence | 
pan Yr ee eee een 


eerie COMMAND ala STATUS 





32 39°40 i. 
32 ATTENTION 40 PRGM-CTLD-INTRPIN 
33 STATUS MODIFIER 41 INCORRECT LENGTH 
34 CONTROL UNIT END 42 PROGRAM CHECK 
35 BUSY 43 PROTECTION CHECK 
36 CHANNEL END 44 CHANNEL DATA CHECK 
37 DEVICE END 45 CHANNEL CONTROL CHECK 
38 UNIT CHECK &6 INTERFACE CONTROL CHECK 
39 UNIT EXCEPTION 47 CHAINING CHECK 


THE MATERIAL IN THIS PAPER WILL REFER TO ONLY BITS 39 AND 42. 


BIT 39 (UNIT EXECEPTION BIT) £S TURNED ON BY SENSING AN UNUSUAL 
CONDITION AT THE DEVICE SUCH AS. RECOGNITION OF A TAPE 
MARK, A 12 PUNCH ON THE 1403 PRINTER CARRIAGE TAPE, OR 
LAST CARD ON THE 2540 READER, ETC. 


BIT 42 ¢€ PROGRAM CHECK BIT) IS TURNED ON BY PROGRAMMING ERRORS 
SUCH AS INVALID CCW SPEC, INVALID COMMAND CODE, ETC. 


CHANNEL ADDRESS WORDS 


A CAW CAN BE CLASSIFIED AND TREATED AS A CONSTANT RATHER THAN AN 
INSTRUCTION. BEFORE AN OPERATION CAN BE PERFORMED ON A PARTICULAR 
17G DEVICE, A PERTINENT CAW MUST BE LOCATED IN CORE STORAGE POSITIONS 
48-4Be THESE FOUR CORE STORAGE LOCATIONS ARE PERMANENTLY RESERVED 
FOR CONTAINING A CAW. 


PEeRMAwEN TY Kesetvey Co737“n€ L0C4ATroVS 
48 49 4A 46 


COMMAND ADDRESS 





BITS 0-3 WILL ALWAYS BE ZERO IN THIS PAPER BECAUSE NO STORAGE 
PROTECTION KEY IS USED. 


BITS 4-7 MUST CONTAIN ZEROS IN EVERY CASE. 
BITS 8-31 COMMAND ADDRESS € ADDRESS OF ITS ASSOCIATED CHANNEL 


COMMAND WORD) WILL ALWAYS BE A POSITION IN LOW CORE IN THIS PAPER 
SO ITS FIRST 12 BETS (8-19) WILL ALWAYS BE ZEROS. 


THE HEX FORMAT OF THE CAH IN THE 2-CARD PROGRAMS IN THIS PAPER WILL 
USUALLY APPEAR ASS 


O00 00 OX XX 
—— 


~~ ex ADDRESS OF PROGRAM Cew 


CHANNEL COMMAND WORDS 


A CCW IS A DOUBLE-WORD (8 BYTES IN LENGTH) AND MUST ALWAYS BE LGCATED IN 
CORE SO THAT ITS HIGH-ORDER BYTE (ADDRESS BYTE) [S EVENLY DIVISIBLE BY 8. 
THE CCW, LIKE THE CAW, CAN BE CONSIDERED A CONSTANT AS FAR AS THE 
PROGRAMMER IS CONCERNED. 


Ay ai ORDER AYE Must BE dWsIBLE BY B& 


69 20 31 32 6 37 39 40 Li 48 63 





COMMAND CODES IN BITS 0-7 WILL VARY ACCORDING TO THE I/O OPERATIONS BEING 

PERFORMED BY THE 2-CARD PROGRAM. (SEE COMPLETE LIST ON SYSTEM/360 

REFERENCE DATA CARD) O4=WAITE F SPACE 1403, Ol = WRITE TAPE, B= TRIPLE SPACE, 
O2= Read (Ae DEVICES), ae Deke @ STK SEL, 2540, ETC. 

THE DATA ADDRESSES FOR THE PROGRAMS IN THIS PAPER WILL ALWAYS BE IN LOW 

CORE SO THE FIRST 12 BITS (8-19) GF THAT FIELD WILL ALWAYS BE ZERO. 


FLAG BITS 32¢33234%35 (CHAIN DATA, CHAIN COMMAND, SUPPRESS INCORRECT 
LENGTH INDICATIGN, AND SKIP FLAG BITS) MAY VARY AND WILL BE EXPLAINED 
IN DETAIL FOR EACH 2-CARD PROGRAM DISCUSSED. THE SETTING OF THE 

SILI BIT (BIT 34) ITS IMMATERIAL IN MOST CASES. 


FLAG BIT: 36 (PCI) WILL ALWAYS BE OFF CSET TO 0) IN THIS PAPER BECAUSE 
THERE WILL BE NO PRUGRAM CONTROLLED INTERRUPTIONS. 


BITS 37-39 MUST ALWAYS BE ZEROS. 


BITS 40-47 ARE IGNORED BY THE CPU BUT ARE FILLED IN WETH ZEROS IN 
THIS PAPER. 


BITS 48-63 (COUNT) ARE THE HEX NUMBER OF BYTES TO BE TRANSFERRED OR ACTED 


UPGN BY THE COMMAND CODE IN BITS O-7. MAXIMUM IS FFFF OR 65,535 BYTES, 
REMEMBER THAT 80 COLUMNS (BYTES)= HEX 50, 100 POSITIONS = HEX 64, ETC. 


HEX FORMAT OF A CCW IN THE 2-CARD PROGRAMS IN THIS PAPER WILL USUALLY 
APPEAR ASS 


XX 00 OX XX XO OO O00 XX 
—ne 


Coonr UW Hex) 
OF. 
il f | ac eee ot Th BYTES Ty ge 
Cc, “t4 rd . CTE €0 Voy 
a) ‘oy 0 OY 
<6 Ob & fu4. 4 Ante Cope 
a #71ey ® 3 Bry 
: te, 
-7J- 


INITIAL PROGRAM LOADING: 


INITIAL PROGRAM LGADING FOR THE 2-CARD PROGRAMS IN THIS PAPER WILL ALWAYS 
BE FROM THE CARD READER. 


THE LOAD UNIT DIALS (G,HyJ MOD 30) WILL BE SET TO THE PHYSICAL ADDRESS OF 
THE READER ¢00C). 


WHEN THE LOAD BUTTON 1S PRESSED, THE FIRST 24 COLUMNS OF THE FIRST CARD 
C1PL CARD) ARE READ INTO THE FIRSV 24 CORE POSITIONS (HEX ADDRESSES 00-17) 
ANY OTHER PUNCHES BEYOND COLUMN 24 ARE IGNORED BY THE CPU SO THEY CAN BE 
USED FOR PROGRAM IDENTIFICATION OR LEFT BLANK AS DESIRED. 


00-07 /08-0F / 10-17% ~"RE focaryy 
FIRST - ALWAYS SECOND JSAL Ss 
OMLY PSW 
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00-07 THESE 8 BYTES ARE LOADED FROM CC 1-8 QF THE IPL CARD AND CONTAIN 
THE FIRST AND ONLY PSW TO BE USED IN EACH 2-CARD PROGRAM. THE 
ADDRESS IN IT POINTS TO THE FIRST PROGRAM INSTRUCTION TO BE 
EXECUTED AFTER IPL IS COMPLETED. 


O8-OF THESE 8 BYTES ARE LOADED FROM CC 9-16 OF THE IPL CARD AND CONTAIN 
THE FIRST IPL CCW. THIS IS THE CCW WHICH AUTOMATICALLY READS IN 
THE SECOND CARD (PROGRAM CARD) WHEN IPL ACTION IS ENITIATED BY 
PUSHING THE LOAD BUTTON. 


10-17 IF THE FIRST IPL CCW IN O8~OF SPECIFIES CHAINING IN EITHER OF ITS 
BITS 32 OR 33, THEN THERE MUST BE A SECOND IPL CCW IN CORE 
LOCATIONS 10-17. IF NO CHAINING IS SPECIFIED IN THE FIRST IPL CCW, 
THEN THE ADJACENT POSITIONS (10-17) CAN BF USED TO STORE ANY CCW 
OR CONSTANT THAT THE SECOND CARD (PROGRAM CARD) MAY REQUIRE. 


IF CARD COLUMNS 17-24 ARE LEFT BLANK, ANYTHING IN CORE POSITIONS 


10-17 FROM THE PREVIOUS PROGRAM WILt BE OVERLAID WITH BLANKS 
(HEX 40) AFTER THE IPL PROCEDURE IS STARTED. 


ed 


17G INSTRUCTIONS? 


In THE INSTRUCTIGN SET FOR SYSTEM/369, THERE AR® UNLY FOUR 
INPUT/GUTPUT INSTRUCTIONS. THESE ARE PRIVILEGED INSTRUCTIONS 

SO THE SYSTEM MUST BE IN SUPERVISGR STATE BEFURT ANY ONE OF THEM 
IS EXECUTED. 


9C START 1/0 
39D TEST 1/70 
9E HALT 176 
SF TEST CHANNEL 


THE 2-CAFDS PROGRAMS IN THIS PAPER WILL USE GNLY THE FIRST TwO, 
START 17G AND TEST 170. THEY ARE GENERALLY USED TOGETHER AND 

MAY BE IN EITHER SEQUENCE. HOWEVER, IT WAS FOUND THAT IN SOME 

TAPE OPERATIONS THE FIRST RECORD WQULD BE INCOR® ECT TF THE TEST 179 
WAS GIVEN BEFGRE THE START 1/0. 


START I17G (9C) INITIATES A WRITE, READ, READ-BACKWARDS, OR CONTROL 
SUCH AS REWIND, WRITE TAPE MARK, SKIP TO CHANNEL Le ETC. WHEN AN 
OPERATION IS NOT STARTED SUCCESSFULLY, THE CUONOTTIUN CUDE IS SET 
ACCURDINGLY. A PERTINENT CAW MUST BE IN LOCATIONS 48-4R BEFURE 

A START 1/0 INSTRUCTIUN IS GIVEN. THE ADDRESS IN THAT CAW MUST 
POINT TG A CCW WHOSE COMMAND CODE WILL PERFORM THE CORRECT FUNCTION 
WHICH THE DEVICE DESIGNATED IN THE START I/ INSTRUCTION DESIRES. 


TEST 1/0 (90) TESTS THE STATE OF THE ADDRESSED CHANNEL, SUB- 
CHANNEL, AND DEVICE. THE PSwW CONDITIUN CODE IS SET WHEN AN 
OPERATION IS NOT TERMINATED SUCCESSFULLY. THIS INSTRUCTION WILL 
ALSO CAUSE AN ENTIRE CHANNEL STATUS WORD TU BE STURED IN ITS 
RESERVED CORE LOCATIONS (40-47). NC CAW OR CCw IS NEEDED FUR 
TEST [/0. 


T/G INSTRUCTIONS IN THIS PAPER WILL APPEAR ASS% 














59D 00 OO OE 9C GO 00 OE 9C 90 00 LF I 99 90 Q1 85 
VEST eae START Pee! START Pre) 7esT i geeed 
To PRINTER Zo Rin TER > ES xf. FACE 
ne & +fe dRWE 
ciTER (ae 
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SUGGESTIONS FOR WRITING 2-CARD PROGRAMS 


NOTE. WHEN STARTING TG CONCEIVE A 2-CARD PROGRAM, IT 15 NOT NECESSARY 
TO BE IMMEDIATELY CONCERNED WITH THE IPL CARD CFIRST CARD OF 
THE 2-CARD PROGRAM). ITS CONTENTS WILL BE DEVELOPED LATER 
AT VARIGUS STAGES IN THE PROCEDURE. 


STEP i. 


SKETCH PROGRAM IN MACHINE LANGUAGE USING HEX NOTATIONS. EN DOING SO 
REMEMBER TO ALLOW PROPER SPACING FOR UNKNOWN ADDRESSES AND LENGTH COUNTS 
WHICH CANNOT BE DETERMINED IMMEDIATELY. IN THIS PAPER THOSE UNDETERMINED 
POSITIONS ARE TEMPORARILY FILLED IN WITH X's GNLY TO SIMPLIFY EXPLANATION 
AND ALLEVIATE THE POSSIBILITY GF WRONG POSITION COUNTING. 


EXAMPLE OF A SKETCHED PROGRAM WHICH CAN BE WORKED INTO A 2-CARD PROGRAM 
PROVIDING ITS INSTRUCTIONS, CAW'S, CCW'S, AND CONSTANTS CAN BE CONTAINED 
WITHIN 80 OR FEWER BYTES: 


OODODOXX OIODOOXXODD0DOXK BYDOOCOOOE 477000XX ICOODDDE 47FOO0XX 


THE FUNCTION GF THIS PROGRAM IS TO REPEATEDLY PRINT OUT THAT CONSTANT 
INFORMATION WHICH IS PUNCHED INTO THE SURPLUS COLUMNS OF THE PROGRAM 
CARD, USING ONLY THE 2-CARD PROGRAM AND NO OTHER SOURCE OF INPUT. 


SAMPLE OF REPEATED LISTING OF 
DATA PUNCHED IN SURPLUS COLUMNS 


---NAME OF CUSTOMER----WELCOME TO [8M DATA CENTER--- 
---NAME OF CUSTOMER----WELCOME TO IBM DATA CENTER--- 
---NAME OF CUSTOMER-~--WELCOME TG IBM DATA CENTER--- 
—---NAME OF CUSTOMER----WELCOME TO IBM DATA CENTER--- 
---NAME OF CUSTOMER---~-WELCOME TO IBM DATA CENTER--- 
---NAME OF CUSTOMER-~--WELCOME TG 1BM DATA CENTER--— 
---NAME OF CUSTOMER----WELCOME TO EBM DATA CENTFR--- 
---NAME OF CUSTOMER----WELCOME TO IBM DATA CENTER--- 
~~-NAME OF CUSTOMER----WELCOME TO IBM DATA CENTER--- 
---NAME OF CUSTOMER----WELCOME TO IBM DATA CENTER--- 
---NAME OF CUSTOMER----WELCOME TO 18M DATA CENTER--- 
~--NAME OF CUSTOMER----WELCOME TO 18M DATA CENTER--- 
—---NAME OF CUSTOMER----WELCOME TO 18M DATA CENTER--- 


ato 


PROGRAM ANALYSIS 





PRINTER PRIN TER. TEST Yo COW d, START To UN CoN. 
CAW Cow PRINTER BRANCH FRMTER. BRANCH 


OOOOO0OXX OIDDOOXXOOODOOXX IDOGDODE 477000KX ICODOODE 47FO00XX 


por TIYMATE AbdkReES OF PRO6LAM Aen ee ae 
CR 


rn 
00 00 00 XxX CHANNEL ADDRESS WORD FOR PRINTER 





THE FIRST (TEM IN THIS PARTICULAR PROGRAM IS THE CAW WHICH EVENTUALLY 
MUST BE IN CORE LOCATION 48 BEFORE THE PROGRAMMED I/70 OPERATION CAN SBE 
STARTEO. IT ITS NOT MANDATORY TO HAVE A CAW AS THE FIRST CONSTANT BUT 
THERE IS A DEFINITE ADVANTAGE 10 ITS BEING THERE IN THIS PARTICULAR 
2-CARD PROGRAM AS WEit BE SHOWN LATER. 


COMMAWMD COdé ATA 
WRITE + SHACE Pires 


a, Paine 
- Pais 


- 00 00 XX 00 00 00 Xx PROGRAM CCW FOR PRINTER (NOT IPL CCW) 


rire BITS (82-35) ALL OE 


THE DATA ADDRESS CANNOT BE DETERMINED UNTIL THE PROGRAM IS LAID OUT. 
THERE WILL BE NO DATA OR COMMAND CHAINING SO NOG FLAG BITS NEED 

BE ON. THE COUNT CANNOT BE ASCERTAINED UNTIL IT IS FOUND OUT HOW MANY 
SURPLUS COLUMNS REMAIN IN CARD TWG AFTER THE PROGRAM IS ACCOMMODATED.. 


{0 PHYSICAL AbdbeESS 
one oe CE ARO TER 





4 
“~ 

5D 00 00 OE TEST 1/0 INSTRUCTION 

THIS INSTRUCTION MAY BE GIVEN BEFORE A START I/0 INSTRUCTION IS 


ATTEMPTED. IF THE DEVICE IS BUSY OR NOT OTHERWISE AVAILABLE, THIS 
INSTRUCTION WILL SET THE PSW CONDITION CODE ACCORDINGLY. 





CAF 5 m 
ot: of. ote) pLTIHATE ALbDRESS OF TEST Zo Kewree WSTU4 rey) 
A a 
47 70 OO Xx BRANCH ON CONDITION 7. 


THIS INSTRUCTION WILL TEST THE CONDITIGN CODE AND CAUSE A LOOP BACK TO 
THE TEST 1/70 INSTRUCTION. IT WILL FALL THROUGH ONLY WHEN THE PRINTER 
1s Speen 
4 
se ode wo CaS teee Abbeess OF PR/ UTE 
oes 
of 00 00 OE STARY 1/0 INSTRUCTION. 
THIS INSTRUCTION WILL PRINT A LINE STARTING AT THE DATA ADDRESS 


SPECIFIED IN iTS PROGRAM CCW AND EQUAL TO THE NUMBER OF BYTES 
SPECIFIED IN THE COUNT FIELD. 


: 
yo 4 = DRE 
ot ya ee ADDRES OF TEST Thy Lewre~ MOSTRUC Trop) 
47 FO 00 Xx BRANCH ON 15. 


UNCONOITIGNAL BRANCH BACK TO THE TEST 1/0 INSTRUCTION YO START ANOTHER 
PRINT CYCLE. 


-1l- 


STEP 2. CHECK PRUGRAM LENGTH 


CHECK TO SEE IF THE SKETCHED PROGRAM CAN BE CONTAINED IN 80 
COLUMNS. GNLY QNE COLUMN WILL BE REQUIRED FOR EACH PAIR OF 
HEXADECIMAL CHARACTERS (2 HEX CHARACTERS EQUAL ONE BYTE). 


00 OO 00 Xx 09 00 00 XX O00 OO BO Xx 9D 00 00 OE 
Y SSF FCF EF CTR BH 
47 70 00 XX 9€ 90 00 oF 47 FO 00 xX 
i7 ge 14 26 21 22 23 24 2526 27 28 


ONLY 28. COLUMNS ARE REQUIRED SO IT WILi BE POSSIBLE FOR THIS 
PROGRAM TO BE EXECUTED AS A 2-CARD PROGRAM. 


FOR THIS PARTICULAR PROGRAM, THE SURPLUS COLUMNS (80-28252) WILi BE 
USED FOR THE DATA TO BE PRINTED GUT REPETITIVELY ON THE 1403. THESE 52 
COLUMNS OF DATA CAN BE ANY VALID PUNCH INCLUDING WHATEVER SPECTAL 
CHARACTERS ARE ON THE PRINT CHAIN. 


CODED PUNCHES FOR LOWER-CASE EBCDIC CHARACTERS WILL PRINT AS THEIR 
CORRESPONDING UPPER-CASE CHARACTERS ON THE 1403. 


EG. EBCDIC PUNCHED CARD CODE FOR LOWER CASE “e" IS 12,075. 
THIS PUNCH CONFIGURATION WILL PRINT A LOWER-CASE "e€" ON THE 
1052 TYPEWRITER BUT ON THE 1403, AN UPPER-CASE “E“ WILL BE 
PRINTED, THE SAME AS A 12,5 PUNCH. 


age 


STEP 3. LAY OUT SKETCHED PROGRA 


PUNCHD 
CARD 
““CODE- 


PUNTHD 
CARD 
“CODE” 


hex thex 
core {con- 
adar |tent 





LAY OUT SKETCHED 
_PROGRAIY sh/ 
“hex contents” 
| COLOHWS OO THE 
“RoCRAM CAeD* 
SIDE OF 2-C4ed 


_ PROGRAM LAYOUT 
|. SHEET. SURT WITH 
_ THe CAW iN CARD 
_ COLUMN ONE AND 
CONTINGE Od. 

C2 HEK CHARACTERS 





STEP 4. ESTABLISH FIRST IPL CCW 


PREPARE THE IPL CCWe THE IPL CCW IS USED TO READ IN THE SECOND CARD 
(PROGRAM CARDS. THIS CCW WILL ALWAYS BE IN CC 9-16 OF THE IPL CARD 
(FIRST CARD? AND WILL ALWAYS BE PLACED INTO CORE LOCATIONS O8-OF 
DURING THE INITIAL PROGRAM LOAD PROCEDURE. 
ERIAL 
Nis IMMaTE 
FLAG StL giT © 


LPL CCW 


oalo 


20 00 00 50 
_ 


4B 
ww 
4 


oeuns (ENTI«e 2°¢ CARD) 
NTO CORE STARTING 
AT LotATian 








COMMAND COdE 
READ Wo Stk, SEL) 
FRom DEVICE IN 
LoAb UNIT DIALS 


IN THIS SAMPLE PROGRAM BEING DISCUSSED, SINCE THERE IS ONLY ONE 

CAW AND SINCE 17 [1S CONVENIENTLY LOCATED IN THE FIRST FIELD OF THE 
PROGRAM CARD, IT IS MOST EFFICIENT TG HAVE THE IPL PROCEDURE LOAD THE 
CAW DIRECTLY INTO ITS RESERVED CORE POSITIONS (48-48). THIS SAVES THE 
PROGRAMMER THE TROUBLE OF HAVING TO PLACE THE CAwW THERE WITH LDAD- 
REGISTER AND STORE INSTRUCTIONS OR BY ACCOMPLISHING THE SAME WITH A 
MOVE INSTRUCTION BEFORE I/70 EXECUTION IS STARTED. 


TO INSTALL THE CAW PROPERLY WHILE READING IN CARD TWO AT IPL, THE 
ADDRESS IN THE ADDRESS FIELD OF THE IPL CCW MUST BE 48. THE REMAINDER 
OF THE PROGRAM IN CARD TWO WILL FALL UPWARD INTN CORE IN CONTIGUOUS 
LOCATIONS. 


THE COUNT IN THE COUNT FIELD IS 80 CHEX 50) TO READ IN THE ENTIRE 


SECOND CARD €CAW + PROGRAM CCW + PROGRAM + SURPLUS COLUMNS INTO WHICH 
IS PUNCHED THE MISCELLANEOUS DATA THAT IS TO BE PRINTED REPETITIVELY3. 


[a= 


STEP 4. ESTABLISH FiesT TAL Cow STEP sx: ESTABUGH | HEX ADDRESSES 


TPL CARD 





“PROGRAM CUA R DT ““TPL CARD ~~ PT GRAM” CARD 














fea hex | PUNCHD EEE hex | PUNCHD ies puncHo| [> PuncHd I thex [hex | PUNCHO |] hrex fhex | PUNCHD |T” Inox Inex | PUNCHO 
Cloore|con-f CARD fIcClocrefcon- | CARO _| CARD ¢ _| CARD BCClocrelcon-f CARD _| CARD _| cagD 
~“Jaddr|tents| CODE © addrftents} CODE” addthenty C@2E | E le | cepEE a EE: “CODE™ IKE: Sate ae leer rent ne CODE” 
foo} | 4B] OO} fi2ef63 |XX) dss 7E 
2joi) | 2 49/00] las 64) | tse 1F 
too] | Pal4Afoct fff] | 580 | | 
ajo] | 4BIXK | ffafO] ffs SEP 
cee eee be s4cl07 | s267) | fs #2) 
ofo5] _9 44d | ec |e ee a 
7]06] 7/4E| oc 34/67 ___ | fei] %4 
a|4F| XX Wps@At of 7b |e ae 
3|50 | 00 36[6B] | 0386] | 
10/51 | GG s7f6C} | Hos PT] f 
11/52 | 00 sald] | fos 88] | 
12|53] XX] isofBEl | Mos BF] | 
13|54 gD. - 40 6F 67/9A eo 
455] CC} |iarfTO} | c63B] | 
15]5G}OC | fez] TAP a 
1697} OE 43). 72 a 7of8D) | 
7581 AT) fest 731 | rs BEY 
in | C1 | 
STEPS WilsAloc| —— llssl7|_ | _—‘(hsjgo| | 
FULL OM eeol58|xx|__Wor\Z, | _ leet et | 
HEX ADDRESSES Hi /5C19C | fas 77] | a 
WOW THAT ne W2pD| 00 | los]7B| | irs 93) 
CONTENTS OF F222 gE (os eee | 50 Ww | anes nemo im 4 Roe enero 
COL,1 IN THE Bosl5FIO£] —|fsif7A) | 2 en 
PROGRAM CARD fr5/60/47| ——ls2j76| | tra 96] | 
HEX 48. 27/62 CC} _—s 54 7D 








STEP 6. REPLACE PREVIOUSLY UNKNOWN ADDRESSES STEP 7 COMPLETE TPL CARD 


Pemea TPL TARD TT ee PER OG ROAM OCC AR DUC 
BL cthex Jhex PPuscHO |] trex trex 
BCClcore} con- f CARP 1 )6Ch ore foon- 

addr] tents CODE addr jtents 






TOTES TST OTR OG RAM CARD 7 


EY A RR a DER ES AD TE POE PI NEE ST ET TE EOD 
PL frex [nex Prusceo []~hrex fnex | PURCHD 
WeClcore}con—} CARD [ICC hcorelcon- | CARO 
addr tents jaddr Jtents | c 
tloo | —— sl ata] orem 










core |con-| ..-. 
addr itent 








23] 








Now THAT ALi — 
CORE ADDRESSES 
ARE ESTABLISHED, 


Fic IM Pals fe] fet | est 


REPLACE THE 

XX‘s WW THE | 

PROGRAM WITH PSW IV ° ‘ : 
THE1e igre COSH6: «ees cl Daas See RRND | C2 A SO [EE 
LOcaTionS. ALSO | | 

Fitd WW THE OF IAL fe ee eee | ed Dee ee ae: 

PROGRAM CCW CAR). ise so 


CouWT FIELD 
CN HEX) 





STE 8 ENTER EBCHIC Pua COves 







hex |hex CARD 
--{core |con-| ...¢ one - 


addr jtents 


a ee oe ita 

ee (ee ok M 

c/a) ee os a 
A- E 


a» 


NIRS 
aN 


seaoe--] ------ J-------~~--~ Jf - --p ~a~--} ~----] ~-----.--- 


ie 







A] My 
mi> 


hee P 
v 
STEP 8 V 
REFER To TBM 
REF, DATA CALD r —_ 
X20-/703 4ud 
ENTER THE 4, ip E 
PROPER PUMKEDES? A ick ae SiL-eteemerh ‘Meme ewes inca enee 
CARD COoves dD 
Fork THE a eae ramets aerial ep ape ee 
RESPECTIVE 
CHARAC TE 725.40 a cee oe A o 
ALSO FiLd Mh B23|V ee peeores so; PE 
THE 1156. = 
DATA To BE | 6 fi (Ea a ee ay 
IR INTE D es: 
REPETITIVELT. Ee : 


STEP 9-2 KEYPUNCH 2-CARD PROGRAM 


KEYPUNCH EBCDIC CHARACTERS INTG CARD. YOU WILL NEED TO 
HOLD DOWN ONLY THE "MULT-PCH" KEY (NUMERIC SHIFT KEY NOT 
NECESSARY) FOR EACH COLUMN BUT BE SURE TO RELEASE IT 


BEFORE STARTING ON THE NEXT COLUMN. 


A FULL 80 COLUMN CARD CAN BE MULTI-PUNCHED IN LESS THAN 


FIVE MINUTES IF EVERYTHING IS WELL ORGANIZED. 


IN THE APPENDIX, THE TABLE-GF-EBCDIC-PUNCH-CONFIGURAT LONS- 
IN-CARD-ROW-SEQUENCE SHOULD PROVE HELPFUL WHENEVER 


VISUAL VERIFICATION OF A PUNCH IS NECESSARY. 


STEP 10. QPERATING INSTRUCTIONS 


AFTER THE IPL CARD AND THE PROGRAM CARD ARE BOTH PUNCHED, 
SIMPLY SET THE LOAD UNIT DIALS TO THE PHYSICAL ADDRESS 


OF THE CARD READER, READY THE PRINTER, LOAD AND GO. 


4 
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POST-MORTEM 


IT SQ HAPPENS THAT THE SAMPLE PROGRAM 


AS STATED WOULD NOT GET VERY FAR AFTER 


A LOAD & GO. IT HAS A MAJOR FLAW. 
THE PROGRAM JUST DISCUSSED WAS THE 
ORIGINAL VERSION THAT THE AUTHOR 

TRIED AND BECAME STUMPED AS TO WHY 
IT DID NOT WORK. IT WAS NOT UNTIL 


BIT 


42 OF THE CHANNEL STATUS WORD IN 


STORAGE LOCATIONS 40-47 WAS CHECKED 
THAT THE REASON FOR THE MALFUNCTION 
GR LACK OF FUNCTION WAS DETECTED. 


THE ERROR WAS SHOWN TQ BE A BOUNDARY 
VIOLATION. 
YOU WILL NOTE THAT AT IPL TIME THE 


HIGH ORDER BYTE OF THE PROGRAM CCW 


¢99 


00 00 64 00 00 00 34) WAS LOADED 


STARTING AT HEX LOCATION 4C. 4C [5 
DECIMAL 76 WHICH IS NOY EVENLY 


DIVISIBLE BY 8. 


DGUBLE-WORD ENTRIES MUST RESIDE IN 
CORE ON A DOUBLE-WORD BOUNDARY. 


THE 


OF ccw ADDR 
LOW ORDER HEX CHARACTER,MUST BE 


EITHER A # OR 8. (XX XP) OR (XX XB) 


FOR 
ARE 
AND 


ye 


THIS PARTICULAR PROGRAM, THERE 
MANY WAYS TO REMEDY THE SITUATION 
THREE WILL BE DISCUSSED BRIEFLY. 
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ALL CCw’s AND SIMILAR 








CCW BOUNDARY ALIGNMENT---METHOD NO. 1. 





THE CAW IS LEFT IN ITS GRIGINAL POSITION BUT THF CCW AND REST OF 
THE PROGRAM ARE SHIFTED UP FOUR COLUMNS. THIS WORKS, BUT FOUR 
POSITIONS OF THE DATA AREA HAVE TO BE SACRIFICED. NOW ONLY 48 
SURPLUS COLUMNS ARE AVAILABLE IN WHICH TO KEYPUNCH DATA THAT IS 
TO BE LISTED REPETITIVELY. 


THE CAW IS STILL LOADED INTO 48 BUT BY SKIPPING THE NEXT FOUR 
CARD COLUMNS, THE CCW FALLS INTO LOCATION HEX 50 CDECIMAL 80) 
WHICH IS EVENLY DIVISIBLE BY 8. 


THE ADDRESS IN THE PSW IN THE FIRST FIELD OF THE IPL CARD MUST 
ALSO BE ALTERED TO PICK UP THE FIRST PROGRAM INSTRUCTION TO BE 
EXECUTED £9D-TEST 170) WHICH IS NOW AT LOCATION 58. 


THE DATA ADDRESS IN THE PROGRAM CCW IS NOW HEX 68 AND THE COUNT 
IS REDUCED TO 48 (HEX 30). 
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COW ALIENMENT-- METHOD NO. 1 


UCaRD PRO BR AMO A RD 








CCW BOUNDARY ALIGNMENT---METHOD NO. 2. 
: : ree 
PUNTHD: scp, . j hea “) “PUNCHD : 
CARD CARD 


addr jtents BRGOE 


THE FOUR SURPLUS POSITIONS LOST 8Y THE PREVIOUS EXAMPLE ARE 
RECAPTURED BY USING THE 360 SCATTER-READ CAPABILITY. IN THIS CASE, 


——- TWO IPL CCW's ARE USED WITH THE CHAIN DATA BIT TURNED ON IN THE 
FIRST ONE. 


FIRST IPL CCW CC 9-16, CORE LOCATIONS 08-OF 


’ ae pha 4+ BYTES re. 


REAL WW oc 
* 02 00 00 48 Ad O00 00 04 AAW ay 
ait, are fed On, ll nr 
G Ry, 
nie Toe i R Shar oy ScHAiw 2D 
7 fSg; te DAT, 
iby) Bre , TR BjT On 


vas fp a—e- ff. THIS CCW CAUSES ONLY THE FIRST FOUR BYTES OF THE PROGRAM TO BE 
: READ INTO STORAGE. THUS THE CAW IS LOADED INTO 48-48 AND NOTHING 
ee aw, ELSE. BECAUSE THE CHAIN DATA BIT IS ON, THE SECOND IPL COW IS 
EXECUTED BEFORE THE PSW IS FETCHED AND THE PROGRAM STARTED. 


Ye = DEC 76 (2 EMAWMG- 


SECOND IPL CCW CC 17-24, CORE LOCATIONS 10-17 CARS Cold MNS 


STARTING WITH 
is) etal Sen ome Poe nfo, 9) 00 00 50 20 00 00 &€ Reogean cH) 

Pa) “tae Ay, — a : ; 

: J --~-] ---------- Fog SO ey Added C9 '0 o0090 
iy Vv Ck 6 Ry gi. Seigl CHAIN D474 B/TS OF, 
os W, ie ork ¢ tag (EN ALLINE. FUUAL. ey 
<ogy S7e> Fe OPERA TOD, CSW “ 
fae cnr C7) Beye Ce rtHeED 2 fi Wee Be 


PLE Hee (ER ITS 

eee WHEN CHAINING DATAy THE COMMAND CODE I£S IGNORED SO THE XX‘s ARE 
INTENTIGNALLY RETAINED HERE TO PROVE THIS iS THE CASE. HEX 
eS ADDRESS 50 €DEC. 80) IS VALID FOR THE CCW WHICH {[S THE NEXT FIELD 
DOF THE PROGRAM CARD TU BE ENTERED AFTER THE CAW. THE PROGRAM 
ecto oo Le ces AND SURPLUS DATA NOW RESIDE IN THE 76 POSITIONS 50-9 AND THE 
SURPLUS GF 52 DATA COLUMNS IS RESTORED. 


THE PSWy CAW, AND PROGRAM CCW MUST BE REVISED ACCORDINGLY. 
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cew ALICGNHMENT-- METHOD Mo. 2 


r<'PRL CARD Oo ee “PR OG RAM TA R 
CCW BOUNDARY. ALIGNMENT---METHOD NO. 3. 
PUNCHO LS 


THE THIRD METHOD INCREASES THE SURPLUS COLUMNS FOR PRINTOUT TO 

60 POSITIONS. WHILE THIS METHOD 1S.BEING SHOWN, THE OUTPUT DEVICE 
1S CHANGED TO THE 1052 CONSOLE TYPEWRITER (OLF) AND SOME OF THE 
SURPLUS DATA WILL BE PUNCHED IN LOWER CASE EBCDIC FOR DEMONSTRATION 
PURPOSES. HOWEVER, THE PRINCIPLE FOR CORRECTLY STORING THE 

PROGRAM CCW WOULD STILL BE THE SAME IF THE 1403 PRINTER (O0E) 

WAS STILL BEING DISCUSSED. 


IF ONLY ONE IPL CCW IS TO BE USED (NO DATA OR COMMAND CHAINING) 
THE ADJACENT CORE STORAGE BYTES (10-17 WHICH NORMALLY CONTAIN 

A SECOND IPL CCW) CAN BE USED AS GENERAL STORAGE FOR CONSTANTS OR 
ANYTHING ELSE. SINCE HEX 10 (DEC. 16) IS DIVISIBLE BY 8, IT 
SATISFIES THE PREREQUISITES FOR A DOUBLE-WORD BOUNDARY. ANY CCW 
CAN BE STORED THERE AND USED WITHOUT OBJECTION. CONSEQUENTLY THE 
PROGRAM CCW WAS REMOVED FROM ITS ORIGINAL POSITION (TRAILING THE 
CAW) AND STGRED IN LO-17 DURING INITIAL PROGRAM LOAD. 


~ 
THE PSW, CAWs PROGRAM CCW, AND COUNT MUST BE ALTERED ACCORDINGLY. 


IPL CARDE 7 
PSw Te Caw PROGRAM CL) 
00000000000000xx 0200004820000050 T0908 XKSOODOOKK, 












aS ee | ba - PROGRAM CARDS 


PROGRAM CCH 
090000XX000000XX 


SAMPLE outer Li STW _ 


stetD, ' 


opie ' Bi] of Caw Test the stoom 8 Ss 
oy eae eee ns oD aa 000000Xxx 9000001F 4770004C 9C00001F ae 








1052 UPPER & lower Case 2-Card Print Demonstration Program. | 
1052 UPPER Tower Case 2-Card Print Demonstration Program, _ 
1052 UPPER lower Case 2-Card Print Demonstration Program, 
1052 UPPER lower Case 2-Card Print Demonstration Program. 


1052 UPPER & lower Case 2-Card Print Demonstration Program, _ 
1052 UPPER lower Case 2-Card Print Demonstration Program, 
1052 UPPER lower Case 2-Card Print Demonstration Program. | 


& 
& 
& 
& 
1052 UPPER : lower Case 2-Card Print Demonstration Program, 
& 
& 
1052 UPPER & lower Case 2-Card Print Demonstration Program. 


SECOND | 
TPL kde | | 
CCW yal | . 296s. 









CCW ALIENMENT --HETHOD WO. 3 


aes TPLCARD PER OE RIA MCC AR DOT 


a 
se ‘Thex hex PUNTHD™ a ee hese: * -PUNCHD Tf] - 
BEE |core| con- f CARD 1 1CC core Gone Peele | ae 
addr] tents CODE addr jtents cope |} 
28 Pp 5 


4B | OO | 1709871 |\28] 55] 
2149 100 | 09F 1 ||29 E 56] 





2-CARD GANGPUNCH PROGRAM 


A 2-CARD GANGPUNCH PROGRAM GIVES AN OPPORTUNITY TO DEMONSTRATE 
COMMAND CHAINING. 





THE FIRST IPL CCW 1S USED TO READ IN THE PROGRAM CARD. THE COMMAND- 
oe me (ees Wm emame: | ioe “yh BOT CHAINED SECOND IPL CCW IS USED TO READ IN THE MASTER CARD CONTAINING 
THE DATA TO BE GANGPUNCHED. THE MASTER CARD IS READ INTO STORAGE 

DURING IPL AND BEFORE THE PSW IS FETCHED TO START PROGRAM EXECUTION. 


FIRST IPL CCW CC 9-lbe CORE LOCATIONS O8-OF 








pee READ 00 00 4B re 00 , 00 50 
, NEAL 80 COLUMN CARD 
eas (NO STie Bhie CPROGRAM CARD ) 
S€zecT) INTo Coke 
-— STARTING AT- 


LOoCATIGN 


---}--~~~-} -.-4-—-4fJ----— ---—— } J - 


SECOND IPL CCW CC LT-24, CORE LOCATIONS 10-17 


L7}VO LTS VOT | ; 42 00 00 = 20 00 00 
sims Oo comma READ t 


| : 50 
tb | fo COLUMN CAaAd 
eS aed La cE |e Aaa Leena cd Cees Een Weer | 2 biases ; AND STK 











616 0000 (MASTER CAR bY 
SELECT INJTo CoRE 
oa girs ore STARTING AT 
pth L 
Ferch Psw LOCATION 











2-CARD GANE PUNCH PROGRAM 


e 1098) 


Oo {12095 I 3 


<p--- ff ----— 


1209F) 


06 |1r07 51 








THE PROGRAMS DISCUSSED THUS FAR HAVE REQUIRED ONLY ONE 
BURST OF INPUT DATA AND THAT WAS TAKEN CARE OF AT IPL 
TIME. HOWEVER, THIS 1S NOT THE NORMAL SITUATION IN 


MOST DATA PROCESSING APPLICATIONS. 


ORDINARILY, INPUT, OUTPUT, INPUT, OUTPUT TAKE PLACE AS 
ALTERNATE OPERATIONS. WHEN THIS IS THE CASE, A SEPARATE 
COMBINATION OF CAW AND CCW IS NEEDED FOR INPUT, AND A 
DIFFERENT CAW AND CCW COMBINATION IS USED FOR OUTPUT. 
NOW PROGRAMS INSTRUCTIONS MUST BE INCLUDED TO INTERCHANGE 
THE CAWS INTO THE RESERVED LOCATION OF 48-48 WHENEVER 


THE RESPECTIVE INPUT OR OUTPUT OPERATION IS TO OCCUR. 


THERE ARE SEVERAL WAYS TO ACHEEVE THIS AND THREE WAYS 


ARE OFFERED AS SUGGESTIONS. 
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THE REMAINING PROGRAMS IN THIS PAPER WILL BE LOADED 
STARTING IN HEX 140 AND THE. DATA 1/70 AREA WILL START 
AT HEX 200. THESE LOCATIONS WERE CHOSEN BECAUSE THE 


CORE PRINT UTILITY 360-UT-056 STARTS DUMPING AT HEX 
140. 


THIS FACILITATES DEBUGGING, IF NECFSSARY. 


3 TART OF SAMHLE CORE (4/7 








42000200 


00000050 

05000200 360 -UT-OS6 

00000050 a 

9C.00000C /40-/8B 

47700150 

9D00000C PROGRAM 

47700158 7@ BYTES 

97080048 

9C.00000D (¥o- CAwW) 

47700164 

90000000 

4770016 

97080048 

4700150 

40404040 

40404040 40404040 40404040) 00000000 

00000000 00000000 00000000 00000000 

90000000 00000000 00000000 00000000 a 

00000000 00000000 00000000 00000000 200-24 F 0 6) 
00000000 00000000 00000000 00000000 Zo AREA 
00000000 00000000 00000000 00000000 

oo00000gnD ecccoros 8-3-0-00-0.0.0 N0000000 

oge@e000 00000000 00000000 o0000000 

DADADADA DADADADA DADADADA DADADADA ODADADADA DADADADA  DADADADA 
DADADADA DADADADA DADADADA DADADADA OADADADA DADADADA  DADADADA 
DADADADA DADADADA DADADADA DADADADAC 00000000 00000000 00000000 
00000000 00000000 00000000 00000000 ““e2Q00000 00000000 00000000 
00000000 00000000 00000000 00000000  o0000800..00000000 _oaoee<ent 
00000000 00000000 00000000 00000000 00000000 00000000 00000000 
00000000 00000000 00000000 00000000 00000000 00000000 00000000 
00000000 00000000 00000000 00000000 00000000 00000000 00000000 


AREA PRINTED BY INITIAL PRENT COMPONENT 


ENTIRE AREA....2000140 TO 0002FF 
INITL AREAs. 2022000140 TG OOO17F 
INIT2 AREA...222000180 TO OOOLFF 
INIT3 AREAsc.e22000200 TO OO02FF 


DAPAL 
DAAC 
oopge 
BODOC 
0080C 
00900 
oo0poc 
90p00 


FLOATING POINT REGISTERS 0 2 4 
0000000000000000 0000000000000000 o0o0 000009 001 
REGO 00000000 00000000 00000000 00000000 00000000 00000000 pOOt 
REG8 00000000 00000000 00000060 00000000 00000000 00000000 VO00t 
40-CSW KEY~00 ADDR-000000 STATUS-0000001000000000 COUNT-000000 48-CAWL KE 
PSW CONTENTS EXTERNAL INTERRUPT SUPERVISOR CALL PROGRAM CHECK h 
FIELD FORMAT-OLOD 18 -NEW 58 -OLD 20 -NEW 60 ~OLD 28 -NEW 68 - 
SYSTEM MASK BIT-00000000 -00000000 -00000000 -00000000 -00000000 -00000008 -( 
PROTECTION KEY HEX-O -0 -0 -0 -0 -0 -C 
AMWP BIT-0000 -0000 -0000 -0000 -0000 -0000 -C 


IuTeCoonT eoanc ucrw annan anann -aann anan AANA u_nnan 
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~~ 


80/80 REPRODUCE USING MOVE CAW 
cs de en ot 


IPL CARDS 


PSW JPL Ccw 
0000000000000158 0200014020000050 
PROGRAM CARD} 

i v VCH : 

S ae 4 ae READ @aw’ PUNCH CCW 

90000148 %00000150  4%200020000000050  4100020000000050 
Move % 

D20300480140 9C00000C 4770015E 9D00000C 47700166 
Move 

D20300480144  9C00000D 47700174 9D00090D 4770017C 


4TFOOI5S 


PROGRAM ANALYSIS? 


Meye Te FRow 

ts 03 GO 4 Ol 40 40 MOVE READER CAW TO RESERVED AREA. 
Porter ow meng et OF EW 
seed ae Acs CAW Anes (48-48) 


9c 0 "00 oc START 1/0 (READER) 


47 70 O1 5E BRANCH ON 7 
FALL THRQUGH WHEN READ HAS SUCCESSFULLY STARTED. 


9D 00 00 OC TEST 1/0 (READER) 


47 70 O01 66 BRANCH GN 7 
FALL THROUGH WHEN READ IS SUCCESSFULLY COMPLETED. 


Te FROM 
Move wan os : 
D2 03 00 48 01 44, 44 MOVE PUNCH CAW TG RESERVED AREA. 


ass 26 
PUNE C4AW 


9C 00 00 OD START 1/0 (PUNCH) 


47 70 O1 74 BRANCH ON 7 
FALL THROUGH WHEN PUNCH HAS SUCCESSFULLY STARTED. 
9D 00 00 OD TEST 1/0 (PUNCH) 


47 70 O01 TC BRANCH ON 7 
FALL THROUGH WHEN PUNCH HAS BEEN COMPLETED SUCCFSSFULLY. 


47 FO O1 58 BRANCH ON L5 
UNCONDITIONAL BRANCH BACK TO MOVE-READER-CAW AND REPEAT CYCLE. 
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70/70 REPRODUCE USING Move CAW 





1 O48 [ 00 )/% 078 / 


(ro F/ ob WGIS 


72 7 1 


1209Y 





ALTHOUGH FOR THE MATERIAL DISCUSSED UP TO THIS POINT THERE WAS 
NO NEED TO SQUEEZE PROGRAMS IN ORDER TO FIT THEM INTO 80 COLUMNS, 
THE FOLLOWING TECHNIQUE IS GIVEN IN CASE THAT THAT NEED MAY EVER 
ARISE» IT WILL ALSO DEMONSTRATE ONE PRACTICAL APPLICATION FOR 
THE EXCLUSIVE OR INSTRUCTION. BY USING THE XOR, ONLY ONE SERIES 
OF INSTRUCTIONS 1S NEEDED FOR BOTH INPUT AND OUTPUT. PROGRAM 
LENGTH IS THEREBY SHORTENED CONSIDERABLY. 


80/80 REPRODUCE USING EXCLUSIVE GR 
ER FE NNT ITT LEE EF ITE TEES AS I LE TET EE AS TI EI ODGY 





IPL CARD? 
a Te. ccw PROGRAM Can/ 
Oo0D000DND0000NSC §=—6. 2000004820000050 +%200020000000050 


PROGRAM CARD: TNSTRUCTIONS For GOTH /Meur Y WTA, 


SINGLE eT eT a 
w ST T Lo0r 


ta TART Zo LooP esT tf 
90000010 9C 00000 &770004C 9D00000C 47700054 
¥ € 


9701004F 97010057 97030010 4 TFO0004C 
FiasT woh SECOND KOR THiab KoR uMcond Be, 


PROGRAM ANALYSIS: 


1. IPi CCW LOADS THIS PROGRAM HAVING ONLY A SINGLE CAW AND A 
SINGLE CCW. DIRECTLY INTO CORE STARTING AT LOCATION 48. 


2e PROGRAM READS A DATA CARD INTO HEX 200. 


3-e FIRST AND SECOND XOR'*S FLIP PHYSICAL READER ADDRESS (00C) To 
PHYSICAL PUNCH ADDRESS (00D), SEE DISCUSSION PAGE 36 <<< 


& THIRD XOR FLIPS COMMAND CODE IN PROGRAM CCW FROM READ~AND- 
STACKER-SELECT TO PUNCH-AND-STACKER-SELECT. 


5- UNCONDITIONAL BRANCH BACK TO BEGINNING OF ROUTINE. 


6. PROGRAM NOW PUNCHES DATA FROM SAME POSITIONS INTO WHICH 
IT WAS READ. : 


7e (FIRST AND SECOND XOR*s NOW FLOP THE DEVICE ADDRESS BACK TO 
TO THE READER AND THE THERD XOR FLOPS THE CCW COMMAND CODE 
BACK TO ITS ORIGNAL READ-AND-STACKER-~SELECT. 


8. THIS CYCLE IS REPEATED UNTIL ALL CARDS ARE PROCESSED. 


¥0/Fo fa ASSP LUCE USING Exceusiver OR 

















TPCGARD oe ee eR SRA ee RD 
- hex lhex | PUCHD PUNCHD 
{t**Icore jcon- C8ee 
pede tents | CUDE ; 
i a t 
2363) 572097 





O {/2075/ 
GST : 
ID uF¥] 2 00451. 

sy if1 





VEU Ee 
lyo4 Fl 


D ngs |i M4. 





g |/7095/ IIa 
|Z 9F1 || 42 
1 GFF Nias 
7 98) 77 yeFT |44 
fe 
Pro7F] \\ so) 
an94 ser 
50197 fir 7 Mss 
Ol |/t 71 [a9 
\rea8 js 50] 
12.97 lsu i 
TE I2 UT Isa] 
sl GI] or lit 71 a . 









27 62| 00 170991 | 
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“EXCLUSIVE OR INSTRUCTION 
A RT IE SE NE ES 


IN THE PRECEDING EXAMPLE, SINCE ONLY ONE BYTE OF INFORMATION WAS 
FLIP-FLOPPED EACH TIME BY EACH XOR INSTRUCTION, THE “SI FORMAT 
WAS USED. 


OP  TaHEdIATE 


Cope BYTE Ga - Dr 
cr [opm 
sor ei 
ebibestarawe Annes a4 Te epED 
FACTOR 


PROCEDURE FOR ESTABLISHING CORRECT BINARY RECIPROCATING FACTOR. 


1. DISPLAY BOTH THE ORIGINAL BYTE AND DESIRED FLIPPED BYTE IN 
THEIR BINARY FORMATS IN THE ARRANGEMENT AS SHOWN BELOW. 


aa FF EK OS 


rca 


0000 1100 eh ItGimMte BYTE 


0 ae 0 1101 —~»pesided 8V7E 
WH HEX 3d 
2. CREATE BINARY RECIPROCATING FACTOR. 


W BINAES soy gua TE 
0000 1100 Bich HO (Tio 
6806 ec00ta— "BWM ke ed eelZs) 


3. CONVERT FLIP-FLOP FACTOR FROM BINARY TO HEX. 





0000 1100 
0000 0001—e =HEX OF 
000 0 T1011 
ppess oF "oe" stAeT Ho 
es 
97 01 00 i tye i rest to 
97 ol 00 sy a AD0Kes 
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IF THE PHYSICAL ADDRESS OF THE READER WAS 008 AND THE PUNCH 004, 
THEN THE FLIP-FLOP FACTOR WOULD BE DETERMINED AS FOLLOWS? 





YTE 
0 8 ciwAr @ 
0000 1 000 —— OM 
“0000 O100 ~~ .pesseed BYTE 
0 4 
6000 i1ec - FL0? FACTO 
C000 11 0O—— CREATE Ful ¥ a 
0000 ot 00 : 


oO 
Oo 
oOo 


= HEX o€ 


o 
oO 
o 
ojo © 
fon) ol 
mie © 
o1o © 
ojo © 





FLIP-FLOPPING COMMAND CODE IN CCW FROM 
READ-AND-STACKER-SELECT TO PUNCH-AND-STACKER-SELECT 


le, 
4 2 
9100 o010 IP-FLOP FACTO 
0000 COL perr Boule a 
0 100 0001 
4 l HEX 03 
yr 
ee? 
Puaey-} am a— ADDRESS oF Cows, 
97 03 00 id ¢ Ado 
STk -See one te PROC . 





ACTUALLY THE RECIPROCATING FACTOR CAN BE DERIVED BY GETTING THE 
MODULO-TWO SUM DIRECTLY, BUT THE THE PICTURE OF THE MECHANICS 
OF THE FLIP-FLOP 1S NOT AS OBVIOUS. 


00 

DESIRED BYTE ~*_0_0 0 | —~—" 09 = WRITE & 5: 
00 0 1 

Neiip-~ 


o[fo © 
ole 
ior 
olo°o 


FLoP FACTO 
4 =WEx 
os 
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THE FORMAT OF EITHER OF THE TWO PROGRAMS JUST DISCUSSED COULD 

BE USED TO COMMUNICATE BETWEEN ANY. TwG 1/0 DEVICES. JUST THE 
PHYSICAL 170 DEVICE NUMBERS WOULD HAVE TO BE CHANGED AND THE 
COMMAND CODES ALTERED TO CORRESPONDING 1/0 OPERATIONS. HOWEVER, 
THE MOVE CAW METHOD COULD BE PROGRAMMED MORE EFFECIENTLY AND 

THE SECOND METHOD (USING XOR} 15 TOO PAINSTAKING HAVING TO FIGURE 
OUT THE RECIPROCATING FACTORS FOR ALL THE VARIOUS DEVICES AND 
COMMAND CODES. 


THE FOLLOWING GENERAL PURPOSE FORMAT IS A SORT OF COMPROMISE 


BETWEEN THE TWO AND SEEMS TO WORK SATISFACTORILY WITH MOST 80 
CHARACTER UNBLOCKED RECORD 1/70 APPLICATIONS.«} 


GENERAL PURPOSE UNIT-TO-UNIT 2-CARD PROGRAM 





IPL CARD. Cea/ Fo LoAd 
SH Ccw 75 Lose cA REMAIMDER OF PhoCRAd 
0000000000000150 02000048A000000%  000001402000004C 
PROGRAM CARD. 
SIMELE LHOIT cow OUTPUT CeWw 
one OMT #1 SONMIT #£2 
00000140 xx000200000050 XX00020000000050 
START To 00r7. Test H too re Eki? CAW Addhess 
9COOOXXX 47700150 9D000XXX 47700158 97080048 ‘af 
LNOOT oir AL START UNIT HI FEST To UNIT #2 CS ; 
PHYS ADDR PHS ADDL : 
STAR Zo Loot To TEsT Th ook To = Fao P CAW Addéess 
SCOOOXXX, 47700164  SDO00XXK 4770016C 97080048 ne 
OTE nit a2 § *7ACT urge Cae To uit Fi CC 
RUYS ADDR: PHYS AdDdE, 
47F00150 
UA Cowd/ Tio AK 
OkAWCH To 


REPEAT eyec€E 


-3g- 


G-EWERAL-PUR FOSE UMIT-TO-UNWIT 2-CARD FROERAI 










UNTHD hex ese Raeea | ce hex {hex ee 
oe —_ ore Icon- Cope] |--4 core con- —~CopE- 
t addr |tents addr |tent 


28 $7 50 
g 


=lol—. poacn 
cc| oO hex 
-—--TR 





Sol¥o REPR obuce YSING GEM. PURAOSE FORMAT 












ie 
= be cane | 
ader|tentg CUBE | 







Over 1344 1 Jollee fle 
133] B) oe |e 7/_ |Ie2|_ 9 
0 | tose |i36| FL SB fen 97 
00 \12°093) |:37] bo 

2 40981 |) 


12% 







bo 331 C1 #7 2047 |l00 
| 















I y/2ogs 140. 
00 |%0F 87 [jail 
IVGY |Ja2} 
[betas 
71 C100. Poqeh: 


OV/2o98! \i45| B14 
Iwo78) \\46 


















‘pred ss 
2 1/7045) YOO (reas) 
LAF4 N51) €)00 |120497 

12.047 | sal PL OD (1 75o 


BAe ar ¢7 a Peg _ - | 
1 Hoel IN| To |r v0 | | 


Ya 





. 
see | ea ee 












150 















UNIT=-TO-UMIT LAWOUT SHEET READ 9-TRACK TAPE BACWARD Aub PRWT 2-ChRb PeoceAM 


AFTER THE FIRST UNIT-TO-UNIT CARD IS PUNCHED, OTHER DEVICE COMBINATIONS ee PbS 70 Rae “"p 
___ MAY BE BepE BY DUPLICATING ALL COLUMNS EXCEPT THOSE LISTED BELOW: 


pracram | SALO-70-4 CD-Te - FYPFURITER| CARD -FO - TAPE | CARD-T0 - TAPE 


FOR CUT Tin GS TENCE 
Co Les) poe ese ooc—/Go coe -/9x (1457) 


HEX) PUNCHO HEX] PUNCHD HEX] PUNCHD HEX] PUNCHD 
FUNCTION © cclcn-| caro |cc|cn-| card |cc|cN-| CARD jCC}CN-} CARD 
TNT| CODE TNT] CODE TNT| CODE TNT| CODE 
coo. cove unit 1 | | Ya|med> | s|urd rvaf| 5] yo] ofr] s| doi of » 
Cyn. COOE UNIT 2 poate $80 halon 4a jualer|ee 27 [ilor| ooo 7 


23 140981 \23| ool ¢% 07 Fi 
YSICAL ACCRESS 
DHLT ORGS 1 ; {\,. oc|ft 794 |. (2984 || 00| 42 96 7 $ 


UNIT AGe 12994 24 

31| bo | 120 FF1 |31| 0olss oF Gs |31| 00 |s%0F F1 [31]; 90 17099 / 
PHYSICAL oe f\, 
UNIT NO. 321 OC] eB |32) 0€ 02 7 F4 [3206 | 1% FF¢\32| 178 

43100 V20fFt \43\00 (02 09F [43lor 1a Fs [431 OM 4 > q/ 
PRYSICAL ADDRESS i 'g "tig 
UNIT AO. 4s |OE] 19-936 |44| (FINITE 7 |44| Gol s20 84 [44/8 4) IFO 

Ll oo [fe oF Ft COltr oF Ft ofl in 4 % ioc 

PHYSICAL accress { 

UNIT BS. 2 52| OF |1t 986 |s2altFl“F38T |52|80| 10 8/ 8% | 120 ‘Sy 
ee 
oe (APE Ta- CARD =7o -7 S~7o-PanT | TAfe-To- mS 
PROGRAM TAPE Neha Keb) Bo CHAG. RCP. eae eae 

UNBLOCKED UN BLOCKED | 800HAR. UN ELAD |80 CHAR UNELKO 
= 1OX-O0b | (8X ~18X% | /8K -900& | (8x —cof 
HEX] PUNCHD HEX] PUNCHO HEX) PUNCHO HEX! PU icHD 
FUNCTION cc|cN-| carp |cc|cN-| CARD  jcC}CN-| Card |CC cN-| CARD 
TNT| CODE TNT|. CODE TNT| CODE TntT| CODE 
CHnD. CODE UNIT 1 sleslieta alesteae {oleate ters oc 12 784 
chND. CODE UNIT 2 palais ofelvlertees bl ger |3|0% 12981 


23alesls29¢ [23los |e G1 of ores 23 : ee 
PRYSICAL neer { , 
UsIT NO. 24|8X 24 ee 24 
ae ares 31104 Ie Fs le aay 
PrYSiCAL accRESS { 
UNEF NG. 1 fae 32 32\8. Yy 
Ze 
a? + 43/0 / (43| 00| #4781 \43| 00 ae Sei ok 
PHYSICAL al 80,1) 2073! f ior Sex oo 
UNIT NO. o4lOD sa 98 5 [44 Ae i OE] 1 9G6 |4|0E[I2 79C ot 
51100 Pee 51] O¢ fae Peper siloalswoGBd 
ee Peer 52|0F\/2 7 BO 





hex: hese t PUICHD 
“corel con- | CARD 


i CARD 
; ~|core jcon- : 
addrjtents{ ©29E 


addr |tent ‘CGDE 










aes Te. 
{hex = PUNCHE, 
ce i 











DATA Ifo AREA 
t—— §0 - POSITIONS —™> 





PHYSICAL ADDRESS (eee 
UNIT NOW 2 


52, 0D Dole 52 





NOTES CHANGE ‘ADDRESS IN INPUT CCH WHEN READING TAPE BACKWARD --SEE LAYOUT SHEET 


7 -41- : } 


80/80 LIST UF CARD-TO-TAPE INPUT FOR READ-TAPE-BACKWARD DEMU 


BLAUK CARD--FIeST CAZD 


Lloscsé.céolQieicwe 00.00 200 c'sis e's se bee o0.0 0.00 40 sc s'e0 wee 90 0 06006-0060 lcs 06:0 6'0o LO wicca 000 80 


SEQUENCE. 

REVERSE 2 
IN 3 
ARE 4 
CARDS 5 
THESE 6 
THAT 7 
SEE 8 
WILL 9 
you 10 
DECK il 
INPUT 12 
THE 13 
CHECK 14 
YOu 15 
fF 16 


LewsececlDsaccceselQeccccc cet Dec ccccc eS eccn crea DonccccesOcccccccellcsccceee KD 


FIRST CARD MUST BE BLANK BECAUSE IN THE READ-TAPE-BACKWARD PROGRAM, NO 
PROVISION IS MADE TO TEST END-OF-FILE (NG. 1 RECORD ON TAPE WHEN READING 
BACKWARDS}. CONSEQUENTLY THE PROGRAM KEEPS PRINTING THAT RECORD UNTIL 
STGPPED MANUALLY BY THE OPERATOR. IF THE FIRST CARD IS A BLANK, THE PRINTER 
WILt SIMPLY KEEP REPRINTING HARMLESS BLANK RECORDS AFTER THE READ- 

BACKWARD OPERATION REACHES THE FRONT REFLECTIVE SPOT. 


SAMPLE LISTING PRODUCED BY 2-CARD READ-9-TRACK-TAPE-BACKWARD-E-PRINT PRGM. 


[Leiwisia sb 010 o:6/e cis isd 2 Ow ese sowie D0 cis o'o5-0 40400 0's 06 OO Ss oie vie BO Seldicis cee TOs ce eee e80 


IF 16 
yOu 15 
CHECK 14 
THE 13 
INPUT 12 
DECK 11 
you 10 
WILL 9 
SEE 8 
THAT T 
THESE 6 
CARDS 5 
ARE 4 
IN 3 
REVERSE 2 
SEQUENCE. l 
LecscccelDecmccr ee 2ecscccae doe sneer e et occccnce Wecevesccblissccccee [Oancere ee 30 


BLAdk LIWeEsS PRUVTE)D HEREAFTER. 
UNTIL STOPPED BY OFERATER 
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8C/80 LIST WITH OVERFLOW 00c~OCE 


STANDARC 2-CARD UNIT-TO-UNIT IPL CARD; 


Psw FIesT TfL Caw 
ocococooccoct150 02000048A0000004 atet eva i Phe 
cAW Load REMAM/ 
rae - CoLeMMs or PROGRAM 
CARO 
PROGRAM C&RE: pa 
CAR MACE S/NEL 
SSG CoVTReL COW PROGRAM COW 
ccoco148 apcoocooog0a0cox 4200020000C00050 
4 4 fi ff 1 
8 4 4 
= S coun T 8 
MvsT BE 
SKi? To ANY THe 
CHANEL L 4UT ZERO 
yoooroer: 
rae : 
are ice ee 4/o CON DITIONAL © 
ay ADE, 
Gomes. “ue eee BRANCH 
> srocococ §$1010044 eT OCLs, gcococec 47700150 
~ —_— 7 
’ ash BIT 34 RANCH ' TRY AGA 
en ee ble busy 
TAPE 
UN Con DITIONAL 
XoR KOR Koe BeancH 
\—— > 97020153 ST7TO0201L5F 974B0148 47TFOCI50 
Fue - Flop FLye-Floe " piled et , RECEAT 
ROR/PRWTER RDRY PR UTE READ/ PRINT ENTIRE 
wi Test sh STACI ah SMR EES To evar 
OVERFLow ROUTINE 
A CoW dite 
C MoE THHED, —-=ee gr ao coubiTionke STAT To Move THN, = SB aucH 
Nw 92400048 SDOCOOCE 47700178 9C COOCOE 92480048 47FO0150 
Y re TRY AGA exeeuTe REVERT AOR BACK To 
4 7 IF Busy CkKie? To IS CAw BACK START oF 
4 8 CHAWNEL I To 14¢ Mai Use 
ALTER AbbRESS (Addeess oF PRoCRAY 
iu CAN To SINGLE 
ApdRESS OF PREM, ccw)) 
CARRIAGE CTL 
ecw. (140) 
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wake ae LIST WITH OVERFLOW 00¢-008 


OCR A MN CAR DO 


/2O4 FI 
12098] 
(129494 





SUGGESTIGN FOR 3-CARD PROGRAM. 


BY CUMMAND-CHAINING A SECOND IPL CC 


We AN ADDITIONAL PROGRAM CARD 


CAN BE PLACED IN CORE LOCATIONS IMMEDIATELY FOLLOWING THE FIRST 
PROGRAM CARD WHICH IS READ IN BY THE FIRST IPL CCW. THIS NOW 
INCREASES THE INSTRUCTION STREAM TG 160 BYTES. 


CARD TO TAPE--BLOCK 10 
IPL CARD. 
rPsw FIRST Th CcH/ SEteue Th CCW 
000000000000004C 0200004860000050 0200009800000050 
Y : 
43-97 ¢8-E7 
PRUGRAM CARD NO. 1 
S$ iNCLS $ eusy Tk Bust ph A pad 
; at v ws 
caw monue LooP & LA Sus Loot Out PuT wew 
99000080 9C00000C 4770004C SDG0000C 47700054 97F8004B 


4 START 60 Test 
ocotstee etaibeo 90000185 


Salqte ouTbuT Cow )—~»stAet 


Gus, FLoP CAW oy Neowh Be. 
Jo WRT COW «REPEAT CYCLE 
47700068 97F8004B a TFOOOSC 


oF lo ecw WPuUT CHAIU 


WRrte # 0100030020000320 eames eeeee 42090035060000050 
APG uw — 


StaRTWG = gom. 
os z Wee grec y i. 


Loc 
420003406 00000590 REC 
sig — 3 ine %, 
smh 6 Re. 3 4 
PROGRAM CARD NU. 2 
EEE 
420003F 060 
—~ 
Let 
REGS 
4200049060000050 400004E060 
— 


6 z 
CHAIN 
GIT oFF yy 


8 
dyres a N pocariod 


oF Aa, 2 


CoM HAND 
CHAIN 8/7 oO 


000050 4200044060000050 
ey 


s 
600050 pave eee ne 


canst 

fy) 

cHaeal are eae Ce als 
420005806 0000050 4 20005092 0000050 420 00620x0000050 


; eee.) 10 
%2000670X0000050 420006C020 
ened 


For raeceR Blocks 
iF Desie2 ed 


-46- 


0000 


~My 


CARD To TAPE-- LOCK 10 000 18 CARb To TAPE --BLOCkK 10 206-1 85 


I aiieesinapieiesesdlipaliemmmmnpeitaisiemesiiheliaienmidisd Slaberdimaaietien Gh 
PUNCHY 

Ke) OrS* | carp 
~ CODE 













GR 


_ $$ 
hex hex PUNCHD __thex fhex | PUNCHD = hex hex “ PUNCHD 

CCloorel con-f CARD 41CClocrefeon- | CARD [icc CARD 

“=: -cope~ |} > Cope ~} | -- {Core |eON-| - -cone - 
addr] tents addr |tents addr |tent ; 


777 
28|B3|£0 51CE| ool o= 
oA FF E Or : 





a 


nex thex 
CCl ore lcon- 
addr Itents 


|lealg3] 9] Iss 


Cc ‘ PUNCHD 
CARD 


R con- ~ CODE 
E conts 


PUNCHD 
CARD 
“CGDE™ 














29164 47 s6lCF| 50 |eaaew 
30 - 








io ~ NoTE THAT - 


~ THE LOW -h | om 

~ ORDER HEX BPE) EE). 8 
2 CHARACTER -4-— 
, OF Ate 
| : , @Cw 
tia1170197| A>. les] 6/50] | |, ADDRESSES FE 
1/5 EITHER 


ast *|ool@-®. llrol Dlool 
2 a gpg) |70| D| 22 ok & _fs 
ae 


45174] $7 

46| 5|Fo ; nae (ares Woe 
4T A Oo ie aes 

48 ; 
ae rack 
: keh 


IN THE PROGRAMS IN THIS PAPER, NO ATTEMPT WAS MADE TO CHANGE THE 
STATUS OF THE SYSTEM GNCE IT HAD STARTED. CONSEQUENTLY, AT THE 
COMPLETION OF ANY RUN, THE STOP BUTTON SHOULD BE PRESSED. AFTER 
THE CPU IS IN THE STOPPED STATE, PRESSING THE START BUTTON WILL 
ALLOW THE SAME PRUGRAM TG CONTINUE PROCESSING WITHOUT HAVING TG 
RELOAD THE PROGRAM CARDS. 


IF AN INTERVAL TIMER FEATURE IS INSTALLED, THE TIMER SWITCH MUST 
BE OFF WHENEVER ANY PROGRAMS WHOSE INSTRUCTIONS, CAW'S, CCW'S», OR 
CONSTANTS ARE LOADED INTG CGRE OGVERLAYING THE TIMER-USED-AREA, 
HEX LOCATIONS 50,51,52. 


INSTRUCTIONS IN ATTEMPTED PROGRAMS NEED NOT BE RESTRICTED TG 
ONLY INPUT/OUTPUT FUNCTIONS. LOGICAL AND ARITHMETIC OPERATIONS 
MAY ALSO BE INCLUDED IN 2-CARD PROGRAMS. BY REFERRING TO 
TeleE. PAPER NO. 6504-0079 ENTITLED “SUGGESTIONS FOR WRITING 
ONE-CARD PROGRAMS FOR [8M 1440 AND DTHER 1400 SERIES COMPUTERS" 
OTHER IDEAS FOR 2-CARD PROGRAMMING MAY BE STIMULATED SUCH AS3 
STACKER-SELECTING NEGATIVE BALANCE CARDS, SEQUENCE PUNCHING IN 
SPECIFIED COLUMNS, EITC. IT MAY ALSO BE POSSIBLE TO FORMULATE A 
SERIES OF PROGRAMS WHICH COULD BE USED TO ILLUSTRATE AND/OR TEST 
INDIVIDUALLY EACH OF THE 141 INSTRUCTIONS PLUS THE ADDITIONAL 
COMMAND CODES OF THE ENTIRE 360 SET. 


ANYONE CONCEIVING A UNIQUE UR NOVEL SMALL PROGRAM WHO WOULD LIKE 
TO SHARE IT WITH OTHERS, FORWARD IT CN COMPLETE" LAYOUT SHEETS TOS 


WILLIAM BATTEN 

IBM TEST CENTER 

570 BROAD STREET 
NEWARK» Neder 07102 


PROPER WRITTEN PERMISSION AS PRESCRIBED IN SECTION 4 OF THE 
MANUAL OF SYSTEM ENGINEERING MUST ALSO ACCOMPANY THE PROGRAM. 
THEY WILL BE ACCUMMULATED AND PUBLISHED, WITH ACKNOWLEDGEMENTS, 
IN SUBSEQUENT EDITIONS. 
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EbCdIC PUNCHED-CALD-COME IN C4RD-ROW-SEQUENCE 





eonvoo0cooc0cococcocoaoocoooccocoo0oo9o°ecooo0o 
ODONNNNAAAHUUNE UP PER WWWWNNNNRE EE 
OCDDNUNNNAAHAUMNUF EH FWWWWNHNDNND & mee 
gooo0oeceococ°e0cooc°cecsoo ococodoocaaoCCOoCSd 
ODANNNNPOAOMYUONN LS SPR PWWWUnNNNNRK eee 
ODDNNNNNODACUUUWU ES PR EWWWWNNDD ee ee 


DODANNNNAAOROUMNGNP EP PWW WW NN DDH Re 
OMBNNNNAFORBRUUUUFS HS ESRWWWWNNNDN EY ee 


1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 
8 
8 
9 


S00DD CC OOD OO OC OOO OOOO COCO OCODOSCS 


0 
0 
0 
0 
0 
0 
0 
0 
¢] 
0) 
0 
0 
0 
0 
0 
0 
0 
0 
0) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
ie) 
0 


QO PUNCHES 
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AFTER THE FIRST UNIT-TO-UNIT CARD IS PUNCHED, OTHER DEVICE COMBINATIONS 
#4Y BE MADE BY DUPLICATING ALL COLUMNS EXCEPT THOSE LISTED BELOW 


HEX] PUNCHD HEX] PUNCHD HEX] PUNCHD HEX] PUNCHD 
CN-| CARD [cN-| CARD |cc|CN-| CARD {cCiCN-| CARD 
ae CODE TNT] CODE TNT} CODE TNT} CODE 
GHND. CODE UNIT 1 i as 7 am oi mt 
CHND. CODE UNIT 2 oc on 


PROGRAM 


FUNC TION 


“PHYSICAL ADDRESS (2 
sar goes (Eee 


FF 2 | 
PHYSICAL BPERESS { 
UNIT NO. Fe ee a FP 
Ce eee eee 


PHYSICAL ADDRESS { 
UNIT NO. 2 a 


“PHYSICAL ADDRESS { 
UNIT NO. 2 se} | sel | ss] | sa] 


ee kins ee 


HEX} PUNCHD HEX] PUNCHD eleae PUNCHD HEX! PUNCHD 
FUNCTION eel CARD CC} CN-| CARO CN-| CARD C|CN-| CARO 
eel CODE TNT] COOE TNT; COOE TNT] CODE 


CHND. CODE UNIT 1 Fi an Fi 
cmos cove utr 2 fis} | fia} | tas fuad 


PHYSICAL ADDRESS 
UNIT NO. 1 


PHYSICAL oo { 

omreenas ONES Uefa [el Pol 
‘PHYSICAL ADDRESS ; 3 

UNIT NO. 2 es] | 


" PHYSICAL ADDRESS 
UNIT NO. 2 


fei} fet Tse] Trot SP 














ro ae Fe | 
Taefuf [ef Past Tel | 
ee eee eee ee 
ofa] [ol PT Hae} TT st TT 
fet TO Beat TOT fool ths] 
Pe ee eee eee 
aafiel [est Ms] || tee} 








2 
FP Fe | Oe S| De 


